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EDWARD H. RICHARDSON ASSOCIATES, INC

CONSULIING ENGINEERS » LANDSCARE ARCHITECTS

ENVIRONMENTAL SCIENTISTS » SURVEYORS 'ﬂ
o HEWARK » DELAWARE "'
PHONE (102) 730.75518

,\

FLANNERS o
L)

QENERAL OFFICES: RICHARRSON BUILDING o P10 3OUTH CHAPEL STREEY

MAIL ADDRESS: PO, BOK 675 ¢ NEWARK o DELAWARE 19711

Comm. No,: 1233=47-2 APRIt, 15, 1976 0 MQ‘E‘)
MAY 251976

NEW CASTLE COUNTY . )
DepT, OF Puglic WORKS STATE OF DHAWARE
WATER RESOURCES SECTION

2701 CAPITOL TRAIL
NEWARK, DE 19711

ATTENTION: MR, DAVID CLARK

RE; Tvpours CORNER LANDFILL

INYERIM REPORT No, 6
GROUNDWATER AND SURFACE WATER MONITORING

GENTLEMEN?

N ACCORDANCE WITH THE MONITORING PROGRAM, ESTABLISHED FOR THE TYHOUTS CORNER
LANOFIt.l., WE MEASURED GROUNDWATER LEVELE ON MARCH 15, 1976, A TABULAR SUM~
MARY OF THESE DATA IS ENCLOSED, [N ADDITION T@ WATER LEVEL MEASUREMENTS , WATER W
QUALITY SAMPLES WERE OBTAINED FROM TEN ({0} KEY MONITORS FOR THE PURPOSE OF MORE ‘
DIRECTLY ASSESSING THE IMPACT OF THE um?'flu. ON THE AREA GROUNDWATER QUALITY, ‘
THIS SAMPLING WAS CONDUCTED 1N ACCORDANGE WITH THE SEMI~ANNUAL, MONITORING PRO
GRAM, ESTARLISHED IN OUR PROPOSAL OF AuGusT 19, {975, AS AUTHORIZED IN YOUR LET-
TER OF MARCH 2, 1976, THREE (3) WATER QUARITY SAMPLES WERE ALSO OBTAINED FROM
PIGEON RUN CREEK FOR THE PURFOSE OF ALLOWING DETTER EVALUATION OF THE IMPACT OF
THE LANDFILL UFON THIS SURFACE WATER COURSE, THE QUALITY DATA FROM BOTH SAMPLING
FROGRAMS ARE FRESENTED ON TABULAR SUMMARIES, ENCLOSER UNDER COVER OF THIS LETTER,

IN GENERAL,, THESE PATA INRICATE THE FOLLOWING]

WATER LEVELS ARE STILL RISING, ALBEIT AT A POSSIBLE REDUCED RATE, WITHIN

THE TRASH FILL AREA, THIS ONGOING RISE INDICATES THAT THE LEACHATE VOLUME .
AND SOURCE AREA ARE EXPANDING, MEASVURES SHQULO RE INSTITUTED TO REVERSE

THIS TREND, WITH THE LEAST EXPENSIVE MEASURE BEING TO ATTEMPT A REDUCTION

IN THE ON=S|TE INFIL.TRATION OF PRECIPITATION THROUGH A SURFACE GRADING AND

REVRGETATION PLAN, SUCH AS THE PROGRAM OUTLINED IN OUR ENGINEERING REPORT

oF MARGH, 1975,
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Comm, No,: 1233-47-2 ARRIL 15, 1976
MR, Davip CLARK

GROUNDWATER QUALITY WITHIN THE FiL.L AREA IS GROSSLY CONTAMINATED, BUT
LITTLE CHANGE IN CONCENTRATION LEVELS HAS BEEN OBSERVER OVER THE PAST
TWO /2) YEARS OF RECORR, .

ALTHOUGH THE GROUNDWATER, OUTSIDE OF LIMITS OF THE TRASH MASS, SHOWS
SOME DEGRADATION , THE GROSS LEVELS OF THE CONTAMINANTS HAVE NOT BEEN
OBSERVED, AND A RATI0 OF COD AND TKN TO THE MORE MOBILE ‘Pot.wmms.
SUCH AS THE CHLORINE AND NITRATE & NITRITE CATIONS, INDIGATES THAT AT~
TENUATION I THE SOIL 1S ONGOING,

PIGEON RUN CREEK WATER IS SOMEWHAT CONTAMINATED, THE DA'II'lA INDICATE
ONLY MINIMAL FURTHER DEGRADATION IN THE REACH WHIGH ABUTS THE LANDFILL
SITE, THE DATA ALSO INDICATE LITTLE }«p.TsnA:rloN IN WATER QUALITY OVER
THE TWO (2) YEAR FERIOD OF MONITOR RECORD, BASED ON THE QUALITY INFOR-
MATION, FORWARDED WITH YOUR MARCH 1, 1976 MEMORANDUM, THE CREEK WA=~
TERS WOULP APPEAR TO BE ONLY SLIGHTLY MORE DEGRARED THAN IN 1968 AND
1969; WHEN THE LANDFILLING OPERATION WAS IN THE INITIAL STAGES,

THESE FOINTS ARE RISCUSSED IN MORE RETAIL IN THE FOLLOWING PARAGRAPHS,

COMPARISON OF THE GROUNDWATER LEVEL, MEASUREMENTS WITH SIMILAR DATA FROM JANU=
ARY 21, 1976 INDICATES A CONTINUATION QF THE GENERAL TREND TOWARRS INCREASING
GROUNDWATER ELEVATION; WITH TWENTY~QNE (21) MONITORS SHOWING A RISE, WHICH AV~
ERAGER APPROXIMATELY 0,3 FEET, COMPARISPN OF THE MARCH 15, 1976 DATA WITH SiMi~
LAR DATA FROM MARCH 5, 1975, ALSO INDICATES A CONTINUATION OF THE GENERAL, YEAR
LONG, WATER LEVEL RISE NOTEP IN THE LAST REPORT, AS SHOWN QN THE FOLLOWING TABLE,
CONS IDERABLE VARIATION IN THE YEARLY COMPARISON WAS 0BSERVED, WITH INCREASES RANG=
ING TO AS GREAT AS 1,8 FEET (MP~5G) AND DECREASES UP To 0,7 FEET (MP~B), AcAIN,
THE LARGEST INCREASES WERE OBSERVED IN THE EASTERN THIRD (1/3) (AVERAGE 1,4 FEET)
AND THE CENTRAL THIRR (1/3) (AVERAGE 0,5 FEET) OF THE FILL AREA, A PORTION OF THIS
BUILDUP CAN BE ATTRIBUTED TO THE ABOVE AVERAGE PRECIFITATION GVER THE LAST TWELVE
(12) moNnTHs (48,34 INCHES FROM MARCH, 1975 THROUGH FEBRUARY, 1976 AT THE WILMING~
TON AIRPORT), BUT IT SHOULD BE NOTED THAT THE RISE OUTSIDE THE FiLL MASS WAS SIGNI~
FICANTLY LESS (0,1 70 0,2 FEET IN TiiZ AREA WEST OF PIGEON RUN CREEK), THIS MARKED
BUILDUR IN THE FiLL AREA INDICATEY THAT THE VOLUME OF SATURATED TRASH AND, AS A RE~
SULT, THE LEACHATE VOLUME ANR SOURCE AREA HAVE BEEN GREATLY INCREASED OVER THE PAST
YEAR,
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ArRiL, 15, 1976

Comm, No,: 1233~47-2
MA, David CLARK

MEASURED PIFFERENCES
WATER LEVEL ELEVATION
(MaRcH 5, 1975 To MARCH 15, 1976)

i

MoNiToRS E 10N MopiToR* ELEVATION

Monrort  ElevaTion
+1.5 FT. MP~6 0.1 FT,

MP~18 +0.9 FT,

P

p-~3 +0.1 KT, MP~7 0,2 FT. MP=18A 40,6 T, .
P~5 ~0,1 FT, MP~8 -0,7 FT, MP~19 ~0.1 FT, ‘
p~6 C 1.7 FT, MP~20 +0,2 FT,

\ MP~10 +0,3 FT. MP~21 ~0.2 FT, i
MP=1 +1.7 FT, MP=11 +0,3 FT, MP-23 40,3 FT, ‘
MP-2 +0,8 FT, MP-12 ~0.9 FT, MP-24 40,2 FT,

MP-3 +0,9 FT, MP=13 +1.1 FT, ,
MP-3A +0,68 #T, MP-14 +0,6 FT, MP-~27 +0.6 FT, !
MP-4 1.0 7, MP-28  ~0,3FT, |
MP-5F +0,5 T, MP-16 +0.3 FT, MP-29 +0,4 FT, P
MP-5G +1.8 7T, MP~17 0.1 FT. MP~30 -0.2 FT. !
i
|

* FoR MONITOR LOCATION SEE "LOCATION PLAN" CONTAINED IN THE
PHASE |l REPORT GATED NoVEMBER 13, {974,

ASs REFERENCED PREVIOUSLY, WATER QUALITY PATA SUMMARJES FOR THE KEY MONITORS ARE
ENCLOSER, T SHOULD BE NOTED THAT MONITOR 5G COYLD NOT BE SAMPLED, DUE TO RIS~
TORTIONS OF THE MONITOR P!PE. AND AS INDI.CATED IN INTERIM RERORT No, 2, MONITOR 5F
WAS SAMPLED IN ORDER TO MORE QUANTITATIVELY EVALUWATE THE EFFECTS OF THE LANDFILL
UPON THE CONFINED PORTION QF THE UNDERLYING SAND STRATUM , SITUATED NEAR THE TOP OF
THE PoTaMAC, A REVIEW OF THE DATA RECORDS FOR THE VARIOUS MONITORS INDICATES THE
POSSIBILITY OF SOME TIME RELATED TRENDS IN THE TEST PARAMETERS; HOWEVER, MOST oF ;
THE CHANGES IN PARAMETER CONCENTRATIONS APREAR TO BE RELATED MORE TO RANDOM VAR~
ANCE, AT BEST, THESE TRENDS CAN ONLY BE CHARACTERIZER AS SLIGHT, AND A MORE REALIS-
TIC SUMMARY OF THE DATA 15 THAT ESSENTIALLY NO CHANGE HAS OCCURRED IN THE CONCENTRA~

TION LEVELS OVER THE PAST YEAR OF RECORD,
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~4= APRiL 15, 1976

Comm, No.: 1233-47-2
MAa, Davip CraRK

AS AUTHORIZED iN YOUR LETTER oF MARGH 2, 1876, THREE (3) WATER QUALITY SAMPLES

WERE OBTAINED FROM PIGEON RUN CREEK AT LOCATIONS CORRESPFONRING TO SURFACE SAMPLE
STATIONS 1, 5 AND 6, WHICH ARE SHOWN ON THE LQCATION PLAN INCLUDED IN QUR PHASE |
REPORT, DATED MARCH 26, 1974; WITH SAMPLE STATION | BEING LOGATED AT THE RouTE 71
BRIDGE, SAMPLE STATION 6 BRING L.OCATED AT THE ROUTE 13 BRIDGE, AND SAMPLE STATION

5 BEING LOCATED NEAR THE WOOOLAWN GRAVEL BILTING PONNS, THESE DATA (NDICATE THE
PRESENCE OF SOME CONTAMINANTS IN THE WATER. THE RELATIVE CONCENTRATION OF VARIOUS
CONTAMINANTS IN THE PIGEON RUN CREEK WATER INRICATES THAT A PORTION OF THESE POLLUT=
ANTS MUST BE ATTRIBUTER TO SOURGES OTHER THAN THE TYBOQUTS CORNER LANDFILL, THIS
CONGCLUSION, THAT A PORTION OF PIGEON RUN CQNTAMINANTS ARE FROM SOURCES SITUATED IN
THE HEAD WATER REGION QF PIGEGN RUN, IS SUNPORTED BY SIMILAR EVIDENGE GATHERER DURING
THE INITIAL MONITORING PROGRAM, PERFORMER BY THE LINIVERSITY OF DELAWARE DETWEEN
JANUARY, 1969 AND JUNE, 1971, '

WE FEEL THAT THE DATA RISCUSSED IN THE ABOVE Fu'mam.ms SURPORT OLUR RREVIOUSLY CON-
CLUSIONS WITH REGARD TG THE TYBOUTS CORNEI! LANDFILL S8ITE.. THERE IS NO DOURT THAT
TYBOUTS CORNER LANDFILL 1S GENERATING A RATHER LARGE VOLUME OF 1.OW GRADE LEACHATE,
AT A PROBABLY INCREASING VOLUME RATE AND, AS SUCH, DOES REPRESENT A POTENTIAL ENVI~
RONMENTAL HAZARD, HOWEVER, THE DATA GATHERER TO DATE POES NOT APPEAR TO INDICATE AN
{MMEDIATE THREAT TO E{THER GROUNDWATER OR SURFACE WATER SUPPLIES. IT IS NOT KNOWN IF
THE SUBSURFACE SO(LS AT THE SITE CAN CONTINUE TO HE AS EFFECTIVE (N THE ATTENUATION OF
THE LEACHATE FLOWING AWAY FROM THE SITE, FOR THESE REASONS, WE FEEL THAT CONTINUED
MQNITORING OF BOTH GROUNDWATER AND SURFACE WATERS WILL BE REQUIRED FOR SOME INDEFI=~
NITE PERIOD OF TIME. AND FOR THESE SAME REASONS, WE FREL THAT REMEDIAL MEASURES ,
SUCH AS SITE GRADING AND THE ESTABLISHMENT OF A STABLE VEGETATION COVER, SHOULD BE IN~
STITUTED IN ORDER TO REDUCE THE AMOUNT OF WATER PERCOLATING THROUGH THE TRASH MASS

AND AIDING LEACHATE GENERATION,

WE HAVE TENTATIVELY SCHEDULED THE NEXT GRPUNDWATRR QUALITY MEASUREMENTS FOR THE
MIOBLE OF MAY, |F YOU HAVE ANY QUESTIONS REGARDING THE ABOVE, PLEASE DO NOT HESITATE

TO CONTACT US,

VERY TAULY YOURS,
EDWARD H, RICHARDSON ASSOCIATES, INC

el £ ENE

GLENN K, ELL1OTT

GKE:nne

ENCLOSURES
1, WATER LEVEL MEASUREMENT TABLE (2)
2. GROUNDWATER QUALITY TABLES (11)
3, SURFACE WATER QUALITY TABLES (3)

CC: Mr, A, W, MAQORA ' 028407

James F, DUFFiELD, P,E,
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CHOUMDWATER ELEVATION
AT - .
TYBOUTS CORNER LANDFILL.

-

ONITOR
UMNER 1221~76  3=15=76

P-1 29,0 FT, 39,1 FT. .
P-2 “mmmeammmme =~ MONTOR DEATROYED =~ = = » mm m m = = = = =
P-3 3,4Fr, 21,3FT. '
P~5 30.5 FT, 30,1 FT.
P-7 40,2 FT. 40,3 FT.

- 40,4 FT, 40,3 FT,
1P=2 36.4 Fr, - 36.2 FT,
1P~3 3.8 Fr, 34.1FT,
1P=3A 33,8 rF7, 34,0FT,
P-4 36,8 FT., 36,9 ¢T,

1P-5F 24,9 FT, 24,5 FT,
1P-~5G 3.9 FT, 40,3 FT,
Tal 6.0, 6.1FT,
o 28,8 FT,  29.0 FT,
1P~d ~  24,4FT, 24.6FT,

1P=~10 27.4F1, 27.5FT,
AP~11 . 32,1 FT, 32,27,
AR=12 36,5 FT, 37.6FT,
41P~13 25.2 FT, 25.9 FT.
AP-14 30,9 Fr, 0.6 FT,
AP~15 m m o= ==~ MONITOR DESTROYED » @ mmmm e mm e mmmm -
AP-16 | 12,1 FT, :

AP~17 15,4 FT. .

AP=-18 27.1 FT,

AP~18A 33,1 FT,

AP-19 5,8 FT.
vMP-20 8.8 FT,
viP-21 6.3 FT,
vP=23 L30T,
ViP-24 3.5 FT,

028408

VP %6 37.3 FT.

Mk 47 37.4FT.

MP-28 4.8 7,

MP~29 17.0 FT, _
MP-30 24.4 FT. a3 000544




MONITOR
NumBeR

-l
P2
-3
F5
p~7

MP=1
MP-2
MP~3
MP=3A
MP-~4

MP-5F
MP-5G -
AP-6
P-7
MP-8

MP-10
MP-11,
MP-12
MP-13
MP-14

MP-15
MP-16
MP-17
MP~18
MP~18A

MP~19
MP-20
MP-21
MP-23
MP~24

\p~27
- AP-28
MP=29
MP=-30

10=7=74

37.4 FT,
37.7 FT.
30,2 FT,
29,3 FT.
38,6 FT,

38,7 FT.
35,7 FT.
32,0 FT,
31,9 FT.
34,6 FT.

22,9 FT,
38,6 FT,
5,5 FT.
27.5 F7,
24,9 FT,

26,2 FT,
30,7 FT.
36.1 FT,
24,2 FT,
29,3 FT.

19,5 FT,
12.0 FT,
15,2 FT,
24,3 FT,
32,2 FT,

5.8 FT,
8.1 FT,
7.0 F7,
2,3 FT,
3,3 FT,

34,8 FT,
4,6 FT,
16,5 FT.
24,1 FT,

GROUNDWATER ELEVATION

- TYBOUTS GORNER LANDFILL

1~23=78

3714 Frl

31,0 FT,

30.6 T,
38,6 FT,

38.7 rT1,

, 36.0 FT.

33,3 FT,
33,5 FT,
35,3 T,

24,5 rT.
38,6 FT.
5,4 FT,
29,5 FT,

27.2 FT,
1,7 Fr.
37,0 FT.
26,8 FT,
30,6 FT,

20,7 FT.
12,8 FT.
16,3 FT,
27,4 FT.
32,8 FT,

6,6 FT,
9,3 FT.
7.1 FT,
2.9 FT,
3.5 FT,

36,0 FT,

5.2 FT,
16,8 FT,
24,8 FT,

AT

325275 9=17=75 11~5=75
37,6 Fr. 38,9 FT, 40,0 FT,
afr, - 31,0 FT,
30,2 fT. 30,4 FT.  30,6FT,
38,6 1T, 40,8 FT, 39,9 FT,
38,6 ;. 40.B FT. 40,5 FT,
as, 3 Fr.  36.2FT. 361 FT,
a3, 2Fr,  33,5F, 37T,
as2pr,  3.4FT. 7T
35,97, 36.6F.  36.5FT,
24.0 FT. 24,3 FT.  24.5FT.
38.5FT. 40.4FT. 39.6FT.
6,2, 6.0 FT. 5.3 FT,
29,2 FT, 28,6 T, 28,7 FT,
25,3p7, 251 FT0  25,0FT,
27,2 FT.  -26,7FT. 2T FT.
3,9 Fr. 31.5 FT. 1.9 FT,
36,797, 37.5FT.  37,3FT,
24,8 FT, == 24,5 FT,
30,1 7. 29.9FT,  30,4FT,

20,0 T,
11.8 T,
15.5 [T,
26.2 T,
32.5 FT.

5.9 FT.
8.6 FT.
6.5 FT,
2.8 FT.
3.3 FT,

36,8 FT.
4,5 FT.
16.6 FT,
24,6 FT,

15.0 FT,
27.0 FT.
33.0 FT.

¢ 6.2 FT,
2.5FT,
3,2 FT,

4,5 FT.
16,7 FT.
24.1 FT,

12,1 FT,
15,1 FT,
27.1 FT.
33,3 FT,

5,8 FT,
8,7 FT,
6.3 FT,
2.9 FT,
3,4 FT,

37,2 FT. 36,1 FT,
4,8 F7 09
16,8 rr9284|6.8 FT.
24,2 FT, ‘24,4 FT.

000545

1210278

39,2 FT,

3‘IO Frl
30.4 FT,
40,2 FT,

. 40,3 T,

36,3 FT.
33,5 rr,
33,3 rT.
36.4 FT,

24,5 FT.

40.0 FT,
5.9 FT,
28,5 FT,
24,3 FT.

26,9 FT,
31.7 FT,
37,1 rFT1,
24,9 FT,
30.2 FT,

12,1 FT,
14.9 FT,
26.7 FT.
33,2 FT,

5.8 FT,
8.4 FT,
6.3 FT,
2.8 FT,
3.4 FT,

—«—_:_;——_ e
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